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(54) Recording/reproducing apparatus and method 



(57) Images of reproduced video data of plural 
channels are displayed on main small screens arrayed 
in a central horizontal row on an index picture. Time- 
serially anterior images of reproduced video data are 
displayed on two upper small screens above the main 
small screens, while time-serially posterior images of re- 
produced video data are displayed on two lower, small 
screens below the main small screens. In a forward re- 
production mode, the images displayed on the respec- 



tive small screens are altered, with a lapse of time, to 
the lower adjacent images while being cross faded. And 
in a reverse reproduction mode, the images are altered, 
with a lapse of time, to the upper adjacent images while 
being cross faded. A normal reproducing operation is 
started from a desired image when the main small 
screen, where the desired image is being displayed, is 
selected by means of a cursor. Thus, any image of video 
data can be indexed efficiently. 
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RECORDING TIME OF 
MAIN SMALL PICTURE 

RECORDING TIME IS SCROLLED 
WITH SMALL PICTURE. DISPLAY 
TIME INTERVAL IS CHANGED 
WITH REPRODUCTION (INDEX) 
SPEED. INTERVAL INCREASES 
WITH RISE OP SPEED, E.G., TO 
SEVERAL i FRAMES AT I - FOLD 
SPEED OR SEVERAL MINUTES 
AT 1800-FOLD SPEED. 

DISPLAY INPUT ON 
MAIN SMALL SCREEN 



IMAGES IN FIXED- POSITION FRAMES ARE 
SCROLLED UP (IN FORWARD REPRODUCTION) 
OR DOWN (IN REVERSE REPRODUCTION) 
WHILE BEING CROSS FADED. / 
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SCROLLED WITH SWITCHING OF 
DISPLAY INPUT ON MAIN 
SMALL SCREEN . 



INDEX PICTURE 



WHEN MORE THAN 4 INPUTS ARE DISPLAYED 
ON THIS INDEX PICTURE ( ENTIRE IMAGES 
-ARE SCROLLED HORIZONTALLY. 
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Description 

The present invention relates to a recording/repro- 
ducing apparatus and method. 

In retrieving video data of a plurality ot channels re- 
corded in a recording medium, there is contrived a tech- 
nique that divides an index screen into a plurality of 
small screens arranged in the form of a lattice and dis- 
plays, in such small screens respectively, the repro- 
duced images obtained through digested reproduction 
which reads out the video data at a predetermined in- 
terval According to this technique, the data can be re- 
trieved by searching a desired location of a predeter- 
mined channel in a cue (fast forward) reproduction 
mode or a review (rewind) reproduction mode. 

However, there has been a problem in such related 
art heretofore that, when the fast reproduced images are 
displayed on the small screens in a lattice-like arrange- 
ment, the temporal relationship among the images is not 
graspable with facility, consequently bringing about dif- 
ficulty in searching the desired location. 

Further, the reproduced images displayed on small 
screens need to be enlarged, at the time of display, after 
being read out through access to the recording medium, 
hence raising another problem that the load is rendered 
greater in proportion to an increase of the number of 
such small screens. 

An illustrative embodiment of the present invention 
seeks to realize rapid and easy search of a desired lo- 
cation relative to video data of a plurality of channels 
recorded in a recording medium. 

Another illustrative embodiment of the present in- 
vention seeks to provide an apparatus and a method 
which, when reproducing a plurality of video and audio 
signals simultaneously from a recording medium, is ca- 
pable ot displaying, in reduced dimensions, reproduced 
images of the video signals together with the video sig- 
nals anterior and posterior in time thereto, hence ena- 
bling a user to rapidly grasp the recorded contents in the 
recording medium. 

According to a first aspect of the present invention, 
there is provided a recording/reproducing apparatus 
which comprises read means for reading out video data; 
designation means for selectively designating a repro- 
duction speed; and control means for controlling, in ac- 
cordance with the reproduction speed designated by the 
designation means, the interval at which the read means 
reads out the video data. 

According to a second aspect of the invention, there 
is provided a recording/reproducing apparatus which 
comprises read means for reading out video data suc- 
cessively at a predetermined interval; reduced display 
control means for executing, on a predetermined 
screen, simultaneous time-series display of reduced im- 
ages obtained by dimensionally reducing the images 
which correspond to a predetermined number of video 
data read out by the read means; and alteration means 
for gradually altering, in a forward reproduction mode, 



each reduced image to the time-serially posterior re- 
duced image, or gradually altering, in a reverse repro- 
duction mode, each reduced image to the time-serially 
anterior reduced image. 
5 According to a third aspect of the invention, there is 

provided a recording/reproducing apparatus which 
comprises designation means for selectively designat- 
ing a reproduction speed; first read means for succes- 
sively reading out video data at a predetermined read 
w interval, decision means for deciding, in accordance 
with the reproduction speed designated by the designa- 
tion means, the interval at which the first read means 
reads out the video data; second read means for reading 
out incidental data indicative of the kind of the video da- 
15 ta; and change means for changing the video data read- 
ing interval of the first read means on the basis of the 
incidental data read out by the second read means and 
the reading interval corresponding to the reproduction 
speed decided by the decision means. 
20 According to a fourth aspect of the invention, there 
is provided a recording/reproducing apparatus which 
comprises read means for reading out, at a predeter- 
mined interval, video data recorded in a recording me- 
dium; reduction means for dimensionally reducing im- 
25 ages corresponding to the video data read out by the 
read means; display control means for displaying the re- 
duced images, which are obtained from the reduction 
means, on a plurality of small screens set on a prede- 
termined screen; and storage means prepared equally 
30 in number to such small screens so as to store the video 
data corresponding to the reduced images to be dis- 
played respectively on the small screens. In this appa- 
ratus, when the video data corresponding to the next 
reduced images to be displayed on the relevant small 
35 screens are stored in the storage means, the display 
control means displays the reduced images, which cor- 
respond to the video data stored in the storage means 
and are to be displayed next, on the relevant small 
screens respectively. 
40 According to a fifth aspect of the invention, there is 
provided a recording/reproducing method which com- 
prises the steps of reading out video data; then desig- 
nating a data reproduction speed selectively; and con- 
trolling a video-data reading interval in accordance with 
45 the designated reproduction speed. 

According to a sixth aspect ot the invention, there 
is provided a recording/reproducing method which com- 
prises the steps of reading out video data at a predeter- 
mined interval; then executing, on a predetermined 
so screen, simultaneous time-series display of reduced im- 
ages obtained by dimensionally reducing images which 
correspond to a predetermined number of video data 
read out by the read means; and gradually altering, in a 
forward reproduction mode, each reduced image to the 
55 time-serially posterior reduced image, or gradually al- 
tering, in a reverse reproduction mode, each reduced 
image to the time-serially anterior reduced image. 

According to a seventh aspect of the invention, 
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there is provided a recording/reproducing method which 
comprises the steps of selectively designating a repro- 
duction speed; then successively reading out video data 
at a predetermined read interval; subsequently deciding 
the video-data reading interval in accordance with the 
designated reproduction speed; thereafter reading out 
incidental data indicative of the kind of the video data; 
and changing the video-data reading interval on the ba- 
sis of the incidental data thus read out and the reading 
interval corresponding to the decided reproduction 
speed. 

And according to an eighth aspect of the invention, 
there is provided a recording/reproducing method which 
comprises the steps of reading out, at a predetermined 
interval, video data recorded in a recording medium; 
then dimensionally reducing images corresponding to 
the video data thus read out; subsequently displaying 
the reduced images on a plurality of small screens set 
on a predetermined screen; thereafter storing the video 
data corresponding to the reduced images to be dis- 
played respectively on the small screens and, when the 
video data corresponding to the next reduced images to 
be displayed on the relevant small screens are stored, 
displaying the reduced images, which correspond to the 
stored video data to be displayed next, on the relevant 
small screens respectively 

In the recording/reproducing apparatus of the first 
aspect, the read means reads out the video data, and 
the designation means selectively designates a repro- 
duction speed. And subsequently the control means 
controls, in accordance with the reproduction speed 
designated by the designation means, the interval at 
which the read means reads out the video data. 

In the recording/reproducing apparatus of the sec- 
ond aspect, the read means reads out the video data 
successively at a predetermined interval, and the re- 
duced display control means executes, on a predeter- 
mined screen, simultaneous time-series display of the 
reduced images obtained by dimensionally reducing the 
images which correspond to a predetermined number 
of video data read out by the read means. And the al- 
teration means gradually alters, in a forward reproduc- 
tion mode, each reduced image to the time-serially pos- 
terior reduced image, or gradually alters, in a reverse 
reproduction mode, each reduced image to the time-se- 
rially anterior reduced image. 

In the recording/reproducing apparatus of the third 
aspect, the designation means selectively designates a 
reproduction speed, and the first read means succes- 
sively reads out video data at a predetermined read in- 
terval. Subsequently the decision means decides, in ac- 
cordance with the reproduction speed designated by the 
designation means, the ..interval at which the first read 
means reads out the video data, and the second read 
means reads out incidental data indicative of the kind of 
the video data. And thereafterthe change means chang- 
es the video data reading interval of the first read means 
on the basis of the incidental data read out the second 



read means and the reading interval corresponding to 
the reproduction speed decided by the decision means. 

In the recording/reproducing apparatus of the fourth 
aspect, the read means reads out, at a predetermined 

5 interval, the video data recorded on a recording medi- 
um, and the reduction means dimensionally reduces the 
images corresponding to the video data read out by the 
read means. Subsequently the display control means 
- displays the reduced images, which are obtained from 

to the reduction means, on a plurality of small screens set 
on a predetermined screen, and the storage means pre- 
pared equally in number to such small screens store the 
video data corresponding to the reduced images to be 
displayed respectively on the small screens. In this ap- 

1$ paratus, when the video data corresponding to the next 
reduced images to be displayed on the relevant small 
screens are stored in the storage means, the display 
control means displays the reduced images, which cor- 
respond to the video data stored in the storage means 

20 and are to be displayed next, on the relevant small 
screens respectively. 

In the recording/reproducing method of the fifth as- 
pect, when video data are read out, the video data read- 
ing interval is controlled in accordance with the desig- 
ns nated reproduction speed. 

In the recording/reproducing method of the sixth as- 
pect, video data are read out successively at a prede- 
termined interval, and then simultaneous time-series 
display is executed, on a predetermined screen, with re- 

30 a gard to reduced images obtained by dimensionally re- 
ducing the images which correspond to a predetermined 
number of the video data read out by the read means. 
And in a forward reproduction mode, each reduced im- 
age is gradually altered to the time-serially posterior re- 

35 duced image. Meanwhile in a reverse reproduction 
mode, each reduced image is gradually altered to the 
time-serially anterior reduced image. 

In the recording/reproducing method of the seventh 
aspect, a reproduction speed is selectively designated, 

40 and then video data are read out successively at a pre- 
determined read interval. Subsequently the video-data 
reading interval is decided in accordance with the des- 
ignated reproduction speed, and thereafter incidental 
data indicative of the kind of the video data is read out. 

45 And the video data reading interval is changed on the 
basis of the incidental data thus read out and the reading 
interval corresponding to the decided reproduction 
speed. 

In the recording/reproducing method of the eighth 
so aspect, video data recorded in a recording medium are 
read out at a predetermined interval, and then images 
corresponding to the video data thus read out are di- 
mensionally reduced. Subsequently the reduced imag- 
es are displayed on a plurality of small screens set on 
55 a predetermined screen, and the video data corre- 
sponding to the reduced images to be displayed respec- 
tively on the relevant small screens are stored. And 
when the video data corresponding to the next reduced 
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images to be displayed on the small screens are stored, 
the reduced images, which are to be displayed next and 
correspond to the stored video data, are displayed on 
the relevant small screens respectively. 

In an embodiment ot the present invention where s 
the data reading interval is controlled in contormity with 
the designated reproduction speed, the reproduction in- 
terval can be changed properly to thereby suppress the 
user's eye strain with efficient retrieval of the video data. 

In an embodiment of the present invention where 10 
the video data are read out successively at a predeter- 
mined interval, simultaneous time-series display is ex- 
ecuted, on a predetermined screen, with regard to re- 
duced images obtained by dimensionally reducing the 
images which correspond to a predetermined number is 
of the video data read out by the read means. And in a 
forward reproduction mode, each reduced image is 
gradually altered to the time-serially posterior reduced 
image, while in a reverse reproduction mode, each re- 
duced image is gradually altered to the time-serially an- 20 
terior reduced image. As a result, easy retrieval of de- 
sired video data is achievable on the basis of the posi- 
tional relationship to the anterior and posterior video da- 
ta. 

In an embodiment of the present invention where a 25 
reproduction speed is selectively designated and the 
video data are read out successively at a predetermined 
read interval, the video data reading interval is decided 
in accordance with the designated reproduction speed, 
and thereafter incidental data indicative of the kind of 30 
the video data is read out. And the video data reading 
interval is changed on the basis of the incidental data 
thus read out and the reading interval corresponding to 
the decided reproduction speed. Therefore, it becomes 
possible to eliminate display of any unnecessary image 35 
such as a commercial to consequently realize efficient 
retrieval of desired video data. 

In an embodiment of the present invention where 
video data recorded in a recording medium are read out 
at a predetermin ed interval and the images correspond- 40 
ing to the video data thus read out are dimensionally 
reduced, the reduced images are displayed on a plural- 
ity of small screens set on a predetermined screen, and 
subsequently the video data corresponding to the re- 
duced images to be displayed respectively on the rele- 45 
vant small screens are stored. And when the video data 
corresponding to the next reduced images to be dis- 
played on the small screens are stored, the reduced im- 
ages, which are to be displayed next and correspond to 
the stored video data, are displayed on the relevant so 
small screens respectively, whereby required accesses 
to the recording medium can be minimized to eventually 
enhance the response. 

A better understanding present invention will be- 
come apparent from the following of the illustrative de- ss 
scription which will be given with reference to the illus- 
trative accompanying drawings, in which: 



Fig. 1 is a block diagram of an illustrative embodi- 
ment of a video-audio reproducing apparatus ac- 
cording to the present invention; 
Fig. 2 is a block diagram showing a detailed struc- 
tural example of Fig. 1 ; 
Fig. 3 shows an ID format; 
Figs. 4A and 4B show data recording formats; 
Fig. 5 shows an illustrative index picture; 
Fig. 6 illustrates a procedure of forming an index 
picture; 

Fig. 7 shows how a main picture and an index pic- 
ture are displayed simultaneously; 
Fig. 8 is a block diagram showing a structural ex- 
ample of an index picture forming processor; 
Figs. 9A and 9B are schematic diagrams illustrating 
how a cross fading operation is performed; 
Fig. 10 is a flowchart for explaining a routine of writ- 
ing data in an output image buffer; 
Figs. 11 A, 11 B and 1 1 C are timing charts of signals 
for explaining a processing method which conforms 
with the length of a CM and a reproduction speed; 
Fig. 1 2 is a block diagram of another illustrative em- 
bodiment of a video-audio recording/reproducing 
apparatus according to the present invention. 
Fig. 1 3 is a block diagram showing a structural ex- 
ample of the recording section in Fig. 12; 
Fig. 14 is a block diagram showing a structural ex- 
ample of the reproducing section in Fig. 12; 
Fig 15 is a block diagram showing a structural ex- 
ample of an index picture forming processor; 
Fig. 1 6 is a flowchart for explaining a routine of form- 
ing an index picture; and 

Fig. 1 7 is a diagram for explaining operations of writ- 
ing and reading data in an index buffer. 

Fig. 1 is a block diagram of an illustrative embodi- 
ment of a video-audio reproducing apparatus. 

A reproduction control signal input unit 2 (designa- 
tion means) consists of a keyboard, a mouse or the like 
used for inputting a command to control an operation in 
a reproduction mode. A system controller 1 (control 
means, decision means, change means) serves to con- 
trol each of component units in response to a reproduc- 
tion control signal corresponding to the command sup- 
plied from the reproduction control signal input unit 2. 

A recording medium 5 is used for storing video data, 
audio data and ID (incidental data) relative to such data, 
wherein the data are reproduced and outputted under 
control of the system controller 1. A reproduced signal 
processor 3 is used for separating the data, which are 
reproduced from the recording medium 5, into video da- 
ta, audio data and incidental data. An index picture (re- 
trieval picture) is formed on the basis of the reproduced 
data, and then video signals corresponding thereto are 
outputted. A signal detector 4 generates ID (incidental 
data) from the reproduced signal supplied from the re- 
produced signal processor 3, and then outputs the ID 
therefrom. 
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Fig. 2 is a block diagram showing a detailed struc- 
tural example of the video-audio recording/reproducing 
apparatus in Fig. 1. A reproduced data processor 11 
(read means, first read means, second read means) is 
used for reproducing the data recorded in the recording 
medium 5, and separating the reproduced data into vid- 
eo data, audio data and incidental data. A video signal 
band expander 1 2 expands the video data compressed 
in accordance with the MPEG (Moving Picture Experts 
Group) standard or the like and supplied from the repro- 
duced data processor 11. And an index picture former 
16 (reduced display control means) has a plurality of 
buffers and serves to form an index picture on the basis 
of the video data supplied from the video signal band 
expander 12. 

A video signal detection controller 1 3 generates in- 
cidental data on the basis o1 the video data supplied 
from the video signal band expander 12 and then out- 
puts the incidental data. A video signal D/A converter 
1 4 converts the video data, which are supplied from the 
index picture former 16 and the video signal detection 
controller 1 3, into analog video signals and then outputs 
the same. An incidental function processor 17 outputs 
the incidental data (ID) supplied from the video signal 
detection controller 1 3 or the reproduced data processor 
11. 

A video signal output processor 15 superimposes 
the ID, which is supplied from the incidental function 
processor 1 7, on the video signal supplied from the vid- 
eo signal D/A converter 1 4, and then outputs the result- 
ant signal. An audio signal band expander 1 8 expands 
the audio data compressed in accordance with the 
MPEG standard or the like and supplied from the repro- 
duced data processor 1 1 . And an audio signal detection 
controller 19 executes a process of noise component 
elimination and so forth with regard to the audio data 
supplied from the audio signal band expander 18. 

An audio signal D/A converter 20 converts the audio 
data, which are supplied from the audio signal detection 
controller 1 9, into analog audio signal. And an audio sig- 
nal output processor 21 encodes the input audio signal 
and then outputs the encoded signal. 

Now the operation performed in the above appara- 
tus will be described below. Upon reception of a com- 
mand from the reproduction control signal input unit 2 
to indicate digest reproduction and a reproduction 
speed relative to the data recorded in the recording me- 
dium 5, the system controller 1 instructs the reproduced 
data processor 11 to execute digest reproduction of the 
data recorded in the recording medium 5. Then, in re- 
sponse to the instruction from the system controller 1 , 
the reproduced data processor 11 performs reproduc- 
tion of the data recorded in the recording medium 5, at 
the designated reproduction speed. More specifically, 
the data processor 11 reads out the recorded data from 
the recording medium 5 at a predetermined interval cor- 
responding to the reproduction speed. 

The reproduced data obtained from the recording 



medium 5 are separated into video data, audio data and 
incidental data in the reproduced data processor 11. 
Subsequently the video data is supplied to the video sig- 
nal band expander 12 while the audio data is supplied 

5 to the audio signal band expander 18, and the incidental 
data is supplied to the incidental function processor 1 7. 

Fig. 3 shows an illustrative format of the incidental 
data. In this example, the incidental data is composed 
of 1 6 bytes representing the data relative to a recording 

io time which includes year, month, day, hour, minute and . 
second, and also to an input source, a channel No. , an 
ID category and a video kind such as commercial mes- 
sage (CM). Bytes 10 to 15 are reserved for future use. 
The video data, the audio data and the ID are re- 

75 corded on the medium 5 in the recording format of Fig. 
4A or 4B. In the case of Fig. 4A, the video data and the 
audio data of each frame are recorded as one unit block, 
and the individual blocks are recorded in predetermined 
areas which are continuous physically or logically on the 

20 recording medium 5. And the ID corresponding to such 
blocks are recorded in other predetermined areas con- 
tinuous logically or physically. In another case of Fig. 
4B, the video data, the audio data and the ID of each 
frame are recorded as one unit block, and the individual 

25 blocks are recorded in predetermined areas which are 
continuous logically or physically on the recording me- 
dium 5. 

In the video signal band expander 1 2, the video data 
compressed in accordance with the MPEG standard or 

30 the like and supplied from the reproduced data proces- 
sor 11 are expanded and then are supplied to both the 
index picture former 16 and the video signal detection 
controller 13. Subsequently in the index picture former 
16, the video data supplied from the video signal band 

35 expander 1 2 are processed to be reduced and then are 
written in internal buffers. The video data corresponding 
to the reduced images written in the buffers are supplied 
to the video signal D/A converter 14, where the video 
data are converted into analog video signal and are 

40 thereafter supplied to the video signal output processor 
15. 

In the video signal detection controller 1 3, incidental 
data relative to the video data supplied from the video 
signal band expander 12 is generated and then is sup- 

45 plied to the incidental function processor 17. Subse- 
quently the incidental data obtained from the repro-. 
duced data processor 1 1 and processed in the incidental 
function processor 17, or the incidental data outputted 
from the video signal detection controller 1 3, is supplied 

50 to the video signal output processor 1 5. Such incidental 
data can be supplied also to any external connected ap- 
paratus as well. 

The incidental data is superimposed on the video 
signal supplied to the video signal output processor 15 

55 and, after being encoded, the encoded signal is supplied 
to a predetermined display device so that an index pic- 
ture is displayed thereon as will be described later with 
reference to Fig. 5. 
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Meanwhile the audio data compressed in accord- 
ance, with the MPEG standard or the like and supplied 
to the audio signal band expander 18 is expanded and 
then is supplied to the audio signal detection controller 
19. Next, a noise component reduction process and so 
forth are executed in the audio signal detection control- 
ler 19 with regard to the audio data supplied from the 
audio signal band expander 18, and thereafter the data 
thus processed are supplied to the audio signal D/A con- 
verter 20. Subsequently in the audio signal D/A convert- 
er 20, the audio data supplied from the audio signal de- 
tection controller 19 is converted into analog audio sig- 
nal and then is supplied to the audio signal output proc- 
essor 21 . 

In the audio signal output processor 21, the audio 
signal supplied from the audio signal D/A converter 20 
is encoded and then is outputted. 

Fig. 5 shows an example of a displayed index pic- 
ture. In this example, main small screens are arranged 
at the center for four inputs, and two subsidiary small 
screens are arranged before and after (above and below 
in Fig. 5) each of the main small screens respectively. 
And time-serially anterior images are displayed on the 
subsidiary small screens arranged above the main small 
screen, while time-serially posterior images are dis- 
played on the subsidiary small screens arranged below 
the main small screen. 

The broadcasting time, at which the images dis- 
played on the main small screens are recorded, is dis- 
played in an upper left portion of the index picture, and 
the recording time corresponding to the images being 
displayed in the small screens is displayed in a lower 
portion thereof. In this example, time 11 :50 is displayed 
correspondingly to the uppermost subsidery small 
screens, and time 1 2:00 is displayed correspondingly to 
the main small screens, and further time 12:10 is dis- 
played correspondingly to the lowermost subsidiary 
small screens. 

The display position of each small screen is fixed, 
and the image therein is scrolled upward or downward 
while being cross faded. For example, in a forward re- 
production mode, the recording time is scrolled upward 
with a lapse of time. And the image displayed in each 
small screen is altered, white being cross faded, to the 
next image being displayed in the tower small screen. 
Seemingly, therefore, the image displayed in each small 
screen is scrolled to the upper small screen. And the 
image displayed in the lowermost small screen is altered 
to the next image while being cross faded with the next 
image positioned virtually therebelow. 

To the contrary, in a reverse reproduction mode, the 
recording time is scrolled downward with a lapse of time. 
And the image displayed in each small screen is altered, 
while being cross faded, to the next image being dis- 
played in the upper small screen. Seemingly, therefore, 
the image displayed in each small screen is scrolled to 
the lower small screen. And the image displayed in the 
uppermost small screen is altered to the next image 
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while being cross faded with the next image positioned 
virtually thereabove. 

The interval between the recording times displayed 
on the left of the index picture shown in Fig. 5 is changed 
5 in proportion to the reproduction speed. For example, at 
a 1 -fold reproduction speed, the recording time interval 
is changed to a time length corresponding to reproduc- 
tion of several frames. Meanwhile at a 1800-fold repro- 
duction speed, the recording time interval is changed to 
10 several minutes. The reason grounds on that the interval 
of frames to be read out is changed in proportion to the 
reproduction speed, as will be described later with ref- 
erence to Fig. 6. For example, in reproduction at a 
1800-fold speed, the interval becomes longer than the 
is time required for reproducing, at a 1-fold speed, the 
frames which are reproduced at a 1 800-fold speed dur- 
ing the time (e.g., 0.2 second) required for the image in 
each small screen to cross tade with the image to be 
displayed next. (The interval in this example becomes 
20 6 minutes (= 0.2 x 1800/ 60). 

On the index picture of Fig. 5, a thick-tine rectangu- 
lar cursor displayed on one main small screen is mova- 
ble to the left or right main small screen by manipulating 
a mouse or the like which constitutes the reproduction 
25 control signal input unit 2. Therefore, any main small 
screen corresponding to a desired input can be selected 
by manipulating the mouse or the like. In case there are 
more than four inputs, an image corresponding to a fifth 
or subsequent input can be displayed in any small 
30 screen which corresponds to the fourth input (input 4), 
by moving leftward each image on the small screen 
through manipulation of the reproduction control signal 
input unit 2. 

Fig. 6 illustrates a procedure to read out the record- 
35 ed video data from the recording medium 5 when form- 
ing an index picture shown in Fig. 5. An image file for 
storage ot video data is composed of a plurality of 
frames, and the frames to be read out of the entire 
frames are expressed in black. The interval of frames to 
40 be read out from the recording medium 5 is changeable 
in proportion to the reproduction speed. For example, 
the frame interval is changed to be long in a fast repro- 
duction mode, or to be short in a slow reproduction 
mode. 

45 The black frames in this drawing are displayed on 
the first to fifth small screens (small screens l to 5) of 
the index picture in this order. In a forward reproduction 
mode, the frame displayed on the fifth small screen is 
displayed next on the fourth small screen. And then the 
so following frame is displayed on the fifth small screen. 
Similarly, the frame displayed on the fourth small screen 
is displayed next on the third small screen, and the 
frame displayed on the third small screen is displayed 
next on the second small screen. And the frame dis- 
ss played on the second small screen is displayed next on 
the first small screen. 

In this manner, the images displayed on the individ- 
ual small screens are scrolled upward successively in 
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this example. As will be described later with reference 
to Fig. 8, a cross fading process is executed when the 
frame displayed on each small screen is altered to the 
next frame, so that the preceding frame displayed be- 
fore such alteration is gradually altered to the following 
frame. 

The third small screen is a main one, and when this 
small screen is selected by a rectangular cursor, the 
frame being displayed thereon is displayed as a main 
picture on the display device. 

Fig. 7 shows how a -main picture and an index pic- 
ture are displayed simultaneously on the displayed de- 
vice. As illustrated, the main picture is displayed on-the 
left side of the display device, while the index picture 
shown in Fig. 5 is displayed on the right side thereof. 
For example, when the user moves the cursor on the 
index picture on the display device by manipulating the 
reproduction control signal input unit 2, the image dis- 
played as the main picture is also changed correspond- 
ingly thereto so that the image displayed as the main 
picture is switched to the image being displayed on the 
main small screen indicated by the cursor. 

Fig. 8 is a block diagram showing a structural ex- 
ample of the index picture forming processor 16 in Fig. 

2. A buffer controller 31 serves to control the input/ 
output operation of a cross-fade image forming buffer 
33 (alteration means) under control of the system con- 
troller 1. A reduction processor 32 reduces -the video 
data supplied thereto from the video signal band ex- 
pander 1 2. The cross-fade image forming buffer 33 con- 
sists of a plurality of paired frame buffers which are 
equal in number to input (display) channels and store 
the reduced video data of the respective channels sup- 
plied from the reduction processor 32. 

In the case of this example, the cross-fade image 
forming buffer 33 consists of frame buffers 33-1 -A to 
33-5-A and frame buffers 33-1 -B to 33-5-B correspond- 
ing to five channels. In the following description, the 
frame buffers 33-1 -A to 33-5-A will be referred to simply 
as frame buffers A, unless otherwise specified. Similar- 
ly, the frame buffers 33-1 -B to 33-5-B will be referred to 
simply as frame buffers B, unless otherwise specified. 

A cross-fade factor generator 38 (alteration means) 
generates and outputs a cross fade coefficient a. A mul- 
tiplier 34 multiplies each pixel of the video data supplied 
from the cross-fade image forming buffers 33-1 -A- 
33-5-A, by the coefficient a (0 s a ^ 1) supplied from 
the cross fade factor generator 38. A calculator 37 sub- 
tracts from 1 the coefficient a obtained from the cross 
fade factor generator 38, and then supplies the result (1 
- a) as a coefficient to a multiplier 35. 

The multiplier 35 multiplies each pixel of the video 
data supplied from the cross-fade image forming buffers 
33-1 -B - 33-5-B, by the coefficient (1 - a) supplied from 
the calculator 37. 

An adder 36 adds, per pixel, the video data supplied 
from the multiplier 34 and the video data supplied from 
the multiplier 35, and then outputs the result of such ad- 



dition. A time input display character generator 39 gen- 
erates and outputs display data, which represent a re- 
cording time and other characters to be displayed on the 
index picture, under control of the system controller 1 . 

5 An output image buffer (output buffer) 40 stores the 
cross-faded video data obtained from the adder 36, then 
superimposes thereon the display data which are sup- 
plied from the time input display character generator 39 
and represent the time and other characters, and out- 

10 puts the result of such superimposition. 

A picture address generator 30 generates, under 
control of the system controller 1 , addresses on an index 
picture where the -video data stored in the cross-fade 
image forming buffers 33 are to be displayed, and then 

75 supplies the addresses to the output image buffer 40. 

Hereinafter -the operation thereof will be described. 
First, a desired reproduction mode indicating a speed 
and a direction of reproduction is inputted by a user 
through manipulation of the reproduction control signal 

20 input unit 2, and then is supplied to the system controller 
1 . Subsequently the system controller 1 instructs the re- 
production data processor 11 to perform reproduction of 
data in accordance with the input reproduction mode. 
As a result, the recorded data are reproduced Irom the 

2S recording medium 5, and the ID included in the repro- 
duced data obtained from the recording medium 5 by 
the reproduction data processor 11 is supplied to the 
system controller 1. Thus, the system controller 1 can 
recognize, on the basis of such ID, the input channel 

30 corresponding to the reproduced video data and also its 
kind (e.g., commercial message (CM)). 

The video data outputted from the video signal band 
expander 1 2 are supplied to the reduction processor 32. 
Subsequently the video data supplied to the reproduc- 
es tion processor 32 are reduced respectively in conformity 
with the dimensions of the individual small screens rel- 
ative to the index picture. And under control of the buffer 
controller 31, the video data thus reduced are supplied 
respectively to the relevant cross-fade image forming 

40 buffers 33. More specifically, the buffer controller 31 
controls the cross-fade image forming buffer 33 under 
control of the system controller 1 in such a manner that 
the video data of one frame outputted from the reduction 
processor 32 are alternately supplied to and stored in 

45 the two frame buffers A and B of the cross-lade image 
forming buffer 33 corresponding to the input channel of 
the video data. 

Similarly, the reduced image data corresponding to 
the other input channel are supplied to and stored in the 

50 relevant frame buffers of the cross-fade image forming 
buffer 33. 

The video data thus stored in the frame buffers A of 
the cross-fade image forming buffer 33 are supplied 
successively to the multiplier 34, while the video data 
55 stored in the frame buffers B thereof are supplied suc- 
cessively to the multiplier 35. The video data supplied 
from the frame buffers A to the multiplier 34 are multi- 
plied by the coefficient a supplied from the cross fade 
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factor generator 38 and then are supplied to the adder 
36. Meanwhile the video data supplied from theframe 
buffers B to the multiplier 35 are multiplied by the coef- 
ficient (1 - a) supplied from the calculator 37 and then 
are supplied to the adder 36. That is, the coefficient a is 
supplied from the cross fade factor generator 38 to the 
calculator 37, where the coefficient (1 - a) is calculated, 
and then this coefficient is supplied to the multiplier 35 
In this embodiment, the coefficient a is changeable 
to any value ranging from 0 to 1, and the image in the 
buffer B can be gradually altered to the image in the buff- 
er A by increasing its value from, for example, 0 to 1 at 
an interval of 0. 1 . On the contrary, the image in the buffer 
A can be gradually altered to the image in the buffer B 
by decreasing the coefficient a from, for example, 1 to 
0 at an interval of 0.1. 

The result of multiplication obtained from the multi- 
plier 34 and that from the multiplier 35 are added in the 
adder 36, and the result of such addition is supplied to 
the output image buffer 40. The image data, which are 
supplied to the output image buffer 40 and correspond 
to predetermined small screens, are stored in the rele- 
vant addresses of the output image buffer 40 in re- 
sponse to the address signals supplied from the picture 
address generator 30 under control of the system con- 
troller 1. Consequently, the small screens constituting 
the index picture are displayed as shown in Fig. 5. 

In an example where the small screens of respec- 
tive channels constituting the index picture are termed 
A, B, C, D, E in this order from below as shown in Figs 
9A and 9B, the small screen C is a main one, and the 
small screens A, B, D, E are subsidiary ones. 

Suppose now that, as shown in Fig. 9A, video im- 
ages of frame numbers 5, 4, 3, 2, 1 are displayed on the 
small screens A, B, C, D, E respectively. In a forward 
reproduction mode, the images displayed on the small 
screens are switched, in the next stage, to those shown 
in Fig. 9B. In this case, for example, the video data of 
frame number 5 is supplied to the frame buffer A, while 
the video data of frame number 6 is supplied to the frame 
buffer B. And then the video data of frame number 5 and 
the video data of frame number 6 are added at the pre- 
determined rate as mentioned, so that the added video 
data are supplied to the output image buffer 40, whereby 
the corresponding image is displayed on the small 
screen A. And finally the image of frame number 6 is 
displayed on the small screen A while being cross faded. 
In this case, the cross fade factor generator 38 changes 
the value of its output coefficient a from 1 to 0. 

Subsequently the video data of frame number 4 is 
supplied to the frame buffer B, while the video data of 
frame number 5 in the frame buffer A is kept intact. And 
then the video data of frame number 5 and the video 
data of frame number 4 are added at the predetermined 
rate in the same manner as mentioned, whereby the im- 
age corresponding to the added video data is displayed 
on the small screen B. And finally the image of frame 
number 5 is displayed on the small screen B while being 



cross faded. In this case, the cross fade factor generator 
38 changes the value of its output coefficient a from 0 
to 1. 

Next the video data of frame number 3 is supplied 
5 to the frame buffer A, while the video data of frame 
number 4 in the frame buffer B is kept intact. And then 
the video data of frame number 4 and the video data of 
frame number 3 are added at the predetermined rate in 
the same manner as mentioned, whereby the image 
w corresponding to the added video data is displayed on 
the small screen C. And finally the image of frame 
number 4 is displayed on the small screen C while being 
cross faded. 

Thereafter the video data of frame number 2 is sup- 
is plied to the frame buffer B, while the video data of frame 
number 3 in the frame buffer A is kept intact. And then 
the video data of frame number 3 and the video data of 
frame number 2 are added at the predetermined rate in 
the same manner as mentioned, whereby the image 
20 corresponding to the added video data is displayed on 
the small screen D. And finally the image of frame 
number 3 is displayed on -the small screen D while be- 
ing cross faded. 

Next the video data of frame number 1 is supplied 
25 to the frame buffer A, while the video data of frame 
number 2 in the frame buffer B is kept intact. And then 
the video data of frame number 2 and the video data of 
frame number 1 are added at the predetermined rate in 
the same manner as mentioned, whereby the image 
30 corresponding to the added video data is displayed on 
the small screen E. And finally the image of frame 
number 2 is displayed on the small screen E while being 
cross faded. 

In the reverse reproduction mode, the images dis- 
35 played on the small screens are altered to the next im- 
ages while being cross faded successively in an order 
reverse to the forward reproduction, i.e., Irom E to A. In 
this example, first the image of frame number 2 dis- 
played on the small screen E is altered to the image of 
40 frame number 1 , and next the image of frame number 3 
displayed on the small screen D is altered to the image 
of frame number 2. Subsequently the image of frame 
number 4 displayed on the small screen C is altered to 
the image of frame number 3, and thereafter the image 
45 of frame number 5 displayed on the small screen B is 
altered to the image of frame number 4. And finally the 
image of frame number displayed on the small screen 
A is altered to the image of frame number 5. 

In the manner described above, the images dis- 
so played on the small screens respectively are altered, 
while being cross faded, to the images ol the frames to 
be displayed next. 

Now a method of processing a commercial (CM) in 
an index reproduction mode will be explained below with 
ss reference to a flowchart of Fig. 1 0 and a timing chart of 
Fig. 11. 

First at step S1 . the system controller 1 executes a 
process to wait for the end of transferring, to the output 
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image buffer 40, the image of one small screen consti- 
tuting the index picture. Subsequently at step S2, the 
user manipulates the reproduction control signal input 
unit 2 to thereby enable the system controller 1 to load 
the input reproduction speed. 

At step S3, the address of the. video data to be read 
out from the recording medium 5 is set by the system 
controller 1 . Next, in case a reproduction-speed thresh- 
old value predetermined lor deciding a CM skip is a 
10-foid speed, a decision is made at step S4 as to 
whether the input reproduction speed is higher than a 
10-fold speed or not. And if the result of this decision 
signifies that the input reproduction speed is higher than 
a 10-fold speed, the operation proceeds to step S5, 
where the commercial length (number of frames, etc.) 
is detected by reading out the recorded ID from the re- 
cording medium 5. 

Thereafter at step S6, a transfer interval corre- 
sponding to the reproduction speed (in this example, the 
read frame interval represented by the number of 
frames) is compared with the remaining ID length (rep- 
resented by the number of frames, etc.). And if the result 
of this comparison signifies that the transfer interval is 
greater than or equal to the number of the remaining 
frames, the operation proceeds to step S7. After termi- 
nation of reading the frames where the CM classified by 
the video kind of the ID is described, ordinary frames 
unrelated to the CM are read out and then are written in 
the output image buffer 40. Thus, any frame corre- 
sponding to the CM is not written in the output image 
buffer 40, so that it becomes possible not to display the 
CM. 

Meanwhile, if the result of the decision at step S4 
signifies that the reproduction speed is lower than or 
equal to a 1 0-fold speed, the operation proceeds to step 
S8, where.the video data read out from the recording 
medium 5 are written in the output image buffer 40 re- 
gardless of the video kind including the CM. The reason 
is based on that, if the process is so executed as not to 
display the CM at any reproduction speed lower than a 
10-fold speed, the images are rendered discontinuous 
at the CM to be consequently unsatisfactory in appear- 
ance. 

Upon termination of the processes at steps S7 and 
S8, the operation proceeds to step S9, where a decision 
is made as to whether an end of the routine has been 
instructed through manipulation of the reproduction con- 
trol signal input unit 2 by the user, or whether such in- 
struction has been given from the system controller 1 
after complete reproduction of the entire recorded video 
data from the recording medium 5. And in case the result 
of the above decision signifies that an end of the routine 
has been instructed from the system controller 1, this 
routine is brought to an end. Meanwhile, if the result of 
the decision signifies that an end of the routine is not 
instructed by the system controller 1 , the operation re- 
turns to step S1 and then executes the processes sub- 
sequent thereto. 



In an example of Fig. 11 A where the CM length is 
smaller than the transfer interval and there exists no 
frame corresponding to the CM at the timing of transfer, 
the CM is not reproduced even without execution of any 

5 particular process. In the case of this example, two 
frames Nos. 56 and 57 constitute the CM, and data to 
identify the CM classified by the video kind of the corre- 
sponding ID are described therein. 

In a next example of Fig. 1 1 B where some (frames 

to Nos. 58 and 59) of frames (Nos. 56 to 59) constituting 
the CM are existent after the timing of transfer, the re- 
maining CM length T2, which extends from the timing of 
transfer to the final frame (No. 59) of the CM (i.e., the 
length corresponding to two frames Nos. 58 and 59 in 

75 this example), is smaller than the transfer interval T1 
(corresponding to four frames in this example), so that 
the timing of transfer is delayed by a period o1 two 
frames. 

And in another example of Fig. 11 C where some 

20 (frames Nos. 58 to 95) of frames (Nos. 56 to 95) consti- 
tuting the CM are existent after the timing of transfer, 
the remaining CM length T2, which extends from the tim- 
ing of transfer to the final frame (No. 95) of the CM (i.e., 
the length corresponding to 38 frames Nos. 58 to 95 in 

25 this example), is greater than the transfer interval (cor- 
responding to four frames in this example), so that the 
frames constituting the CM are also transferred to the 
output image buffer 40 while the timing of transfer is kept 
intact, whereby the images are rendered continuous. 

30 Thus, at the time of retrieval, images of a plurality 
of input channels are displayed simultaneously on an 
index picture, and the image of each input channel can 
be displayed together with the time-serially anterior and 
posterior images. And in a fast reproduction mode, any 

35 image unrelated to a CM or the like is not displayed so 
that a user can search for a desired image with facility 
while viewing the anterior and posterior images with fast 
reproduction. Further, the user's eye strain can be sup- 
pressed since the images are altered with cross fade to 

40 the next images respectively 

Fig. 12 is a block diagram of another embodiment 
of a video-audio recording/reproducing apparatus. 

In the embodiment of Fig. 1 2, a recording section is 
incorporated in addition to the structure of the aforemen- 

45 tioned embodiment shown in Fig. 1 . More specifically, 
the incidental recording section comprises a recording 
signal processor 6, a signal detector 7 and a recording 
control signal input unit 8. 

The recording signal processor 6 converts input vid- 

50 eo signal and audio signal into digital video data and 
audio data respectively, and then executes compres- 
sion of such data. The signal detector 7 detects a feature 
of the video data and outputs information representing 
such feature. For example, the detector 7 serves to de- 

55 tect a commercial (CM) or the like. Further the recording 
signal processor 6 records, in a recording medium 5, the 
output data from the signal detector 7 as incidental data 
(ID) together with the video and audio data correspond- 
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ing thereto. 

The recording control signal input unit 8 consists of 
a keyboard, a mouse or the like and supplies a recording 
control signal, which is obtained through manipulation 
of the key or the mouse by a user, to a system controller 
1. 

The other structure and operation are basically the 
same as those described above with reference to Fig. 
1, and a repeated explanation thereof is omitted here. 
In this embodiment, the recording signal processor 6, 
the signal detector 7, the recording control signal input 
unit 6, the system controller 1 and the recording medium 
5 constitute a recording section; while the system con- 
troller 1 , a reproduction control signal input unit 2, a re- 
produced signal processor 3, a signal detector 4 and the 
recording medium 5 constitute a reproducing section. 

Fig. 1 3 is a block diagram showing a detailed struc- 
tural example of the recording section in Fig. 12. A video 
signal processor 41 restores a video signal, which is in- 
putted from a VTR or the like, to a former baseband sig- 
nal and then outputs the same. A camera signal proc- 
essor 42 restores an input video signal from a video 
camera or the like to a former baseband signal and -then 
outputs the same. A tuner 43 selects a desired broad- 
casting station out of input signals received via an an- 
tenna, then restores the video and audio signals of the 
selected broadcasting station to former baseband sig- 
nals, and outputs the same. 

A video signal switch 44 selectively switches, under 
control of the system controller 1, the signals supplied 
from the video signal processor 41, the camera signal 
processor 42 and the tuner 43. A video signal A/D con- 
verter 45 converts the video signal, which is inputted 
thereto from the video signal switch 44, into digital video 
data. A video signal detection controller 46 extracts a 
feature of the video data and outputs incidental data (I D) 
representing such feature inclusively. A video signal 
band compressor 47 compresses the input video data 
according to the MPEG (Moving Picture Experts Group) 
standard or the like and then outputs the compressed 
video data. 

An audio signal processor 48 restores an audio sig- 
nal, which is inputted from the VTR or the like, to a 
former baseband signal and then outputs the same. A 
mike input audio processor 49 restores an input audio 
signal from a mike (microphone) of the video camera or 
the like to a former baseband signal and then outputs 
the same. And an audio signal switch 50 selectively 
switches, under control of the system controller 1, the 
audio signals supplied thereto from the tuner 43, the au- 
dio signal processor 48 and the mike input audio proc- 
essor 49. 

An audio signal A/D converter 51 converts the input 
audio signal into digital audio data and then output the 
same. An audio signal detection controller 52 executes 
a process of noise component elimination and so forth 
with regard to the input audio data and then outputs the 
processed audio data. An audio signal band compres- 



sor 53 compresses the input audio data and then out- 
puts the compressed data. 

A recording data processor 54 superimposes the 
video data supplied from the video signal band com- 
5 pressor 47, the audio data from the audio signal band 
compressor and the incidental data from the video sig- 
nal detection controller 46, and then outputs the result- 
ant signal. 

Now an explanation will be given on the operation 
io performed when recording the input video and audio sig- 
nals while simultaneously detecting a feature of the vid- 
eo signal and recording it as ID of the format described 
above with reference to Fig. 3. 

The video signal inputted from a VTR or the like to 
is the video signal processor 41 is first restored to the 
former baseband signal and then is supplied to the video 
signal switch 44. Meanwhile the video signal supplied 
to the camera signal processor 42 is first returned to the 
former baseband signal and then is supplied to the video 
20 signal switch 44. The signal of a desired broadcasting 
station is selected out of the entire signals inputted to 
the tuner 43 via the antenna and, after being restored 
to the baseband signal, the video signal is supplied to 
the video signal switch 44 while the audio signal is sup- 
25 plied to the audio signal switch 50. 

The audio signal inputted from a VTR or the like to 
the audio signal processor 48 is first restored to the 
baseband signal and then is supplied to the audio signal 
switch 50. Meanwhile the audio signal inputted from a 
30 mike of a video camera or the like is first restored to the 
baseband signal by the mike input audio processor 49 
and then is supplied to the audio signal switch 50. 

One of the video signals supplied from the video sig- 
nal processor 41, the camera signal processor 42 and 
35 the tuner 43 to the video signal switch 44 is selectively 
switched and outputted under control of the system con- 
troller 1. Subsequently the video signal outputted from 
the video signal switch 44 is converted by the video sig- 
nal A/D converter 45 into digital video data, which is sup- 
40 plied therefrom to the video signal detection controller 
46. 

In the video signal detection controller 46, a feature 
of the video signal is detected. And incidental data rep- 
resenting such feature is supplied to the recording data 

45 processor 54. Meanwhile the video data is supplied also 
to the video signal band compressor 47. The video data 
thus supplied to the video signal band compressor 47 is 
compressed according to the MPEG standard or the like 
and then is supplied to the recording data processor 54. 

50 One of the audio signals supplied to the audio signal 
switch 50 from the tuner 43, the audio signal processor 
48 and the mike input audio processor 49 is selectively 
switched and outputted under control of the system con- 
troller 1 and then is supplied to the audio signal A/D con- 

55 verter 51 . Subsequently the audio signal thus supplied 
to the audio signal A/D converter 51 is converted into 
digital audio data and then is supplied to the audio signal 
detection controller 52. After a process of noise compo- 
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nent elimination and so forth are executed in the audio 
signal detection controller 52, the processed signal is 
supplied to the audio signal band compressor 53. The 
audio data thus supplied to the audio signal band com- 
pressor 53 is compressed according to the MPEG 
standard or the like and then is supplied tothe recording 
data processor 54. 

The video data, the incidental data and the audio 
data supplied to the recording data processor 54 from 
the video signal band compressor 47, the video signal 
detection controller 46 and the audio signal band com- 
pressor 53, respectively, are superimposed and sup- 
plied to the recording medium 5, where the supplied da- 
ta are recorded in a predetermined format as described 
with reference to Fig. 4. Meanwhile the incidental data 
is recorded as ID of the aforementioned format of Fig. 
3 in relation to the corresponding video and audio data. 

In the manner mentioned above, features of the in- 
put video and audio signals are detected, and the I D (in- 
cidental data) inclusive of the information representing 
such features is recorded in relation to the video and 
audio signals. 

Fig. 14 is a block diagram showing a structural ex- 
ample of the reproducing section in the video-audio re- 
cording/reproducing apparatus of Fig. 1 . The structure 
of Fig. 14 is constituted by additionally incorporating a 
recording control signal input unit 8 in the structure of 
Fig. 2, wherein the output of the index picture forming 
processor 1 6 and the output of the video signal detection 
controller 13 are supplied to the recording section. 

Therefore, as will be described later, video data dis- 
played on the small screens to constitute an index pic- 
ture can be recorded in the recording medium 5. And 
whenever necessary, the video data on the small 
screens for the index picture recorded in the recording 
medium 5ican be read and displayed on the small 
screens to constitute the index picture. 

An index picture forming processor 16 in the em- 
bodiment of Fig. 1 4 has a plurality of frame buffers equal 
in number to the small screens constituting an index pic- 
ture, as will be described later with reference to Fig. 15. 
And a video signal detection controller 1 3 detects a fea- 
ture of input video data and then outputs information 
representing the detected feature. 

Any other structure and operation are basically the 
same as those of the reproducing section shown in Fig. 
2, so that a repeated explanation thereof is omitted here. 

Fig. 15 is a block diagram showing a structural ex- 
ample of the index picture forming processor 16 in Fig. 
1 4. A buffer controller 61 serves to control input and out- 
put of an index buffer 63 (storage means) under control 
of a system controller 1. More specifically, control data 
including a reproduction speed, a reproduction direc- 
tion, a reproduction time, indexing timing and so forth 
are supplied from the system controller 1 , and the buffer 
controller 61 controls the index buffer 63 in accordance 
with such control data. A reduction processor 62 ( re- 
duction means) reduces the video data, which are sup- 



plied from a video signal band expander 1 2, to adequate 
dimensions displayable on the small screens constitut- 
ing an index picture, and then supplies the reduced vid- 
eo data to the index buffer 63. 

5 As will be described later with reference to Fig. 17, 
a plurality of small screens corresponding to a plurality 
of channels are displayed to constitute an index picture. 
For this purpose, the index buffer 63 has a plurality of 
frame buffers corresponding to such small screens for 

io the index picture. In this embodiment, eight frame buff- 
ers are provided for each of five channels. 

In response to a control signal from the system con- 
troller 1 , a picture address generator 65 supplies, to an 
output image buffer 64 (display control means), ad- 

*5 dresses where the input video data are to be written. In 
the output image buffer 64, the video data supplied 
thereto from the index buffer 63 correspondingly to the 
respective small screens to constitute the index picture 
are stored in predetermined areas in accordance with 

20 the addresses supplied from the picture address gener- 
ator 65. 

A reverse reproduction buffer 66 (save means) 
stores the video data corresponding to the past index 
picture, and outputs the video data at predetermined 
25 timing in response to a control signal from the system 
controller 1 . 

Hereinafter an explanation will be given on a routine 
to form an index picture with reference to a flowchart of 
Fig. 16 First at step S11, the system controller 1 exe- 

30 cutes a process to wait for the end of transferring, to the 
output image buffer 64, the image of one small screen 
constituting the index picture. Subsequently at step s1 2, 
the user manipulates the reproduction control signal in- 
put unit 2 to thereby enable the system controller 1 to 

35 load the input reproduction speed. 

At step S1 3, the address of the video data to be read 
out from the recording medium 5 is set by the system 
controller 1 in conformity with the reproduction speed. 
Next at step S14, the index address (INDEX ADRS) (1 

40 to 8 in this example) representing the relevant frame 
buffer in the index buffer 63 is incremented by 1. There- 
after at step S15, a decision is made as to whether the 
index address value is greater than the frame buffer 
number (MAX: 8 in this example). And if the result of this 

45 decision signifies that the index address value is greater 
than the frame buffer number, the operation proceeds 
to step S16, where the index address value is set to 1. 

The operation proceeds to step S17 in case the re- 
sult of the decision at step S15 signifies that the index 

50 address value is smaller than or equal to the frame buff- 
er number or after termination of the process at step 
S1 6. And at step S1 7, the video data are read out by the 
reproduced data processor 11 from the address of the 
recording medium 5 set at step S1 3. The video data thus 

55 read out are expanded by the video signal band expand- 
er 12 and then are supplied to the reduction processor 
62 which constitutes the index picture forming processor 
16. 
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The video data supplied to the reduction processor 
62 are reduced therein and then are supplied to the in- 
dex buffer 63. The buffer controller 61 controls the index 
buffer 63 in accordance with the control information (in- 
cluding reproduction speed, reproduction direction, re- 
production time, indexing timing, etc.) supplied from the 
system controller 1. And the video data supplied from 
the reduction processor 62 to the index buffer 63 are 
supplied to the frame buffer relevant to the input (dis- 
play) channel corresponding to the supplied video data. 

I n the frame buffers of the index buffer 63 where the 
video data not used (not necessary) any longer in the 
output image buffer 64 are stored, there are written the 
video data read out from the recording medium 5, ex- 
pandedin the video signal band expander 12 and re- 
duced in the reduction processor 62 under control of the 
system controller 1. 

More specifically, eight frame buffers of each dis- 
play channel constituting the index buffer 63 are ring 
buffers disposed in the shape of a ring virtually as shown 
in Fig. 17, and the video data supplied from the video 
signal band expander 12 are recorded successively 
therein with shift one by one. And the frame buffers are 
so arranged as to correspond to the index picture. 

That is : as shown in Fig. 17, the frame buffers of the 
index buffer 63 are so disposed as to correspond re- 
spectively to the small screens which constitute the in- 
dex picture. And with a lapse of time, the relationship of 
such correspondence is shifted one by one. Suppose 
now that, for example, the video data stored respectively 
in the frame buffers of the index buffer 63 correspond 
respectively to the frame buffers Nos. 2,3, ...,8, 1 in this 
order from the lowermost of the index picture. 

In this case, when the displayed images are 
switched to next ones, the content of the frame buffer 
No. 1 is replaced with the video data read out from the 
recording medium 5 to be displayed next. Subsequently 
the relationship of correspondence between the frame 
buffers and the small screens for the index picture is 
shifted upward one by one. As a result, the frame buffers 
Nos. 1 , 2, .... 8 in this order are so changed as to corre- 
spond respectively to the small screens for the index pic- 
ture from the lowermost one. 

Similarly to the above, when the displayed images 
are switched to next ones, the content of the frame buff- 
er No. 8 adjacent to No. 1 is replaced with the video data 
read out from the recording medium 5 to be displayed 
next. Subsequently the relationship of correspondence 
between the frame buffers and the small screens for the 
index picture is shifted upward one by one. As a result, 
the frame buffers Nos. 8, 1, 7 in this order are so 
changed as to correspond respectively to the small 
screens for the index picture from the lowermost one. 

Since the frame buffers equal in number to the small 
screens for the index picture are provided in this man- 
ner, the number of the frame buffers to be rewritten is 
decreasable merely to one at the time of switching the 
index picture to the next one, whereby the number of 



required accesses to the recording medium 5 can be 
curtailed, and further the frequency of expanding the im- 
ages can be minimized to consequently realize efficient 
processing. 

5 when a reverse reproduction mode is selected for 
example, the preceding index picture stored in the re- 
verse reproduction buffer 66 is read out therefrom and 
then is displayed instantly. And thereafter the video data 
to be displayed next are read out from the recording me- 

10 dium 5. Thus, immediately after start of reverse repro- 
duction, the video data stored in the reverse reproduc- 
tion buff er 66 are displayed instantly so that the seeming 
response to the user can be enhanced. 

Although the present invention has been described 

is hereinabove with reference to some illustrative embod- 
iments thereof, it is to be understood that the invention 
is not limited to such embodiments alone, and a variety 
of other changes and modifications will be apparent to 
those skilled in the art without departing from the inven- 

20 tion. 

For example, in the above embodiments, the 
processing method is changed depending on whether 
the reproduction speed is higher than a 10-fold speed 
or not. However, the reference is not limited only to a 
25 10-fold speed, and any other reproduction speed can 
also be set as the reference for changing the processing 
method. 

Further, the number of small screens constituting 
an index picture and a layout thereof mentioned in the 
30 embodiments are illustrative examples. 



Claims 

35 1. A recording/reproducing apparatus for recording 
and/or reproducing at least video data, comprising: 

read means for reading out the video data, 
designation means for selectively designating 
40 a reproduction speed; and 

control means for controlling, in accordance 
with the reproduction speed designated by said 
designation means, the interval at which said 
read means reads out the video data. 

45 

2. The recording/reproducing apparatus according to 
claim 1 , further comprising reduced display control 
means for executing, on a predetermined screen, 
simultaneous time-series display of reduced imag- 

so es obtained by dimensionaily reducing the images 
which correspond to a predetermined number of 
video data read out by said read means. 

3. A recording/reproducing apparatus for recording 
ss and/or reproducing at least video data, comprising: 

read means for reading out the video data suc- 
cessively at a predetermined interval; 
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reduced display control means for executing, 
on a predetermined screen, simultaneous time- 
series display ot reduced images obtained by 
dimensionally reducing the images which cor- 
respond to a predetermined number of video 
data read out by said read means; and 
alteration means for gradually altering, in a for- 
ward reproduction mode, each reduced image 
to the time-serially posterior reduced image, or 
gradually altering, in a reverse reproduction 
mode, each reduced image to the time-serially 
anterior reduced image. 

4. A recording/reproducing apparatus for recording 
and/or reproducing at least video data, comprising: 

designation means for selectively designating 
a reproduction speed; 

first read means tor successively reading out 
the video data at a predetermined read interval; 
decision means for deciding, in accordance 
with the reproduction speed designated by said 
designation means, the interval at which said 
first read means reads out the video data; 
second read means for reading out incidental 
data indicative of the kind of the video data; and 
change means for changing the video-data 
reading interval of said first read means on the 
basis of the incidental data read out by said 
second read means and the reading interval 
corresponding to the reproduction speed decid- 
ed by said decision means. 

5. A recording/reproducing apparatus according to 
claim 4, wherein, when the video data of a prede- 
termined kind are continuous for a predetermined 
period of time, the video data are read out at the 
interval decided by said decision means. 

6. A recording/reproducing apparatus for recording 
and/or reproducing video data of a plurality of chan- 
nels in or from a recording medium, comprising: 



the next reduced images to be displayed on the 
relevant small screens are stored in said stor- 
age means, said display control means dis- 
plays the reduced images, which correspond to 
s the video data stored in said storage means 

and are to be displayed next, on the relevant 
small screens respectively. 

7. The recording/reproducing apparatus according to 
10 claim 6, wherein said storage means consist of ring 

buffers. 

8. The recording/reproducing apparatus according to 
claim 6, further comprising save means for saving 

75 the reduced images displayed on said small 
screens respectively; 

wherein, when the reduced images to be dis- 
played on the relevant small screens are saved 
20 in said save means, said read means reads out 

the reduced images saved in said save means, 
and said display control means displays the re- 
duced images, which are read out by said read 
means, on the relevant small screens respec- 
ts tively. 

9. A recording/reproducing method for recording and/ 
or reproducing at least video data, comprising the 
steps of: 

30 

reading out the video data; 

designating a data reproduction speed selec- 
tively; and 

35 

controlling the video data reading interval in ac- 
cordance with the designated reproduction 
speed. 

40 10. A recording/reproducing method for recording and/ 
or reproducing at least video data, comprising the 
steps of: 



read means for reading out, at a predetermined 
interval, the video data recorded in a recording 45 
medium; 

reduction means for dimensionally reducing im- 
ages corresponding to the video data read out 
by said read means; 

display control means for displaying the re- so 
duced images, which are obtained from said re- 
duction means, on a plurality of small screens 
set on a predetermined screen; and 
storage means prepared equally in number to 
such small screens so as to store the video data 55 
corresponding to the reduced images to be dis- 
played respectively on said small screens; 
wherein, when the video data corresponding to 



reading out the video data successively at a 
predetermined interval; 

executing, on a predetermined screen, simul- 
taneous time-series display of reduced images 
obtained by dimensionally reducing the images 
which correspond to a predetermined number 
of video data read out by said read means; and 

gradually altering, in a forward reproduction 
mode, each reduced image to the time-serially 
posterior reduced image, or gradually altering, 
in a reverse reproduction mode, each reduced 
image to the time-serially anterior reduced im- 
age. 
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A recording/reproducing method for recording and/ 
or reproducing at least video data, comprising the 
steps of: 

designating a reproduction speed selectively; 
reading out the video data successively at a 
predetermined read interval; 
deciding the video data reading interval in ac- 
cordance with the designated reproduction 
speed; 

reading out incidental data indicative of the kind 
of the video data; and 

changing the video data reading interval on the 
basis of the incidental data thus read out and 
the reading interval corresponding to the decid- is 
ed reproduction speed. 

2. A recording/reproducing method for recording and/ 
or reproducing video data of a plurality of channels 
in or from a recording medium, comprising the steps 20 

of: 

reading out, at a predetermined interval, the 
video data recorded in the recording medium; 
dimensionally reducing the images corre- 25 
sponding to the video data thus read out; 
displaying the reduced images on a plurality of 
small screens set on a predetermined screen; 
storing the video data corresponding to the re- 
duced images to be displayed respectively on 30 
the relevant small screens; and 
when the video data corresponding to the next 
reduced images to be displayed on the relevant 
small screens are stored, displaying the re- 
duced images, which correspond to the stored 35 
video data to be displayed next, on the relevant 
small screens respectively. 
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(54) Recording/reproducing apparatus and method 



(57) Images of reproduced video data of plural 
channels are displayed on main small screens arrayed 
in a central horizontal row on an index picture. Time- 
serially anterior images of reproduced video data are 
displayed on two upper small screens above the main 
small screens, while time-serially posterior images of re- 
produced video data are displayed on two lower small 
screens below the main small screens. In a forward re- 
production mode, the images displayed on the respec- 



tive small screens are altered, with a lapse of time, to 
the lower adjacent images while being cross faded. And 
in a reverse reproduction mode, the images are altered, 
with a lapse of time, to the upper adjacent images while 
being cross faded. A normal reproducing operation is 
started from a desired image when the main small 
screen, where the desired image is being displayed, is 
selected by means of a cursor. Thus, any image of video 
data can be indexed efficiently. 
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